Deficiencies of iron and vitamin A, and of a number of other micronutrients, are widely prevalent and have enormous negative consequences for the survival, growth, development, and welfare of populations in developing countries Large-scale fortification and supplementation programmes are being carried out in many countries to combat iodine, vitamin A, and iron deficiencies. Adding iodine to salt is the most successful micronutrient programme. About 68% of the world's population currently use iodized salt [1] , thereby preventing the adverse consequences of iodine deficiency. Many countries now fortify cereals and cereal products with iron, and a smaller number add vitamin A to selected foods. Most developing countries, however, rely on supplementation to correct widespread deficiencies in iron and vitamin A, and are likely to continue to do so in the coming years until fortified foods become more widely available and/or dietary improvements occur.
Vitamin A capsules are distributed to pre-schoolers once or twice a year, and iron-folate tablets are given to pregnant women as part of antenatal care programmes. UNICEF assists in the implementation of these programmes through the provision and distribution of supplements. In the year 2000, about 400 million vitamin A capsules and 1 billion iron-folate tablets will be distributed worldwide. At present there are few programmes that address the serious problem of iron deficiency in infants and pre-school children. There is no doubt that there is a need to improve the targeting of supplementation programmes, the selection of nutrients to be included in supplements, distribution mechanisms, and compliance.
Gross et al. confirm in this issue [2] that although iron supplementation in pregnancy will, in most cases, prevent the further deterioration of iron status, the global prevalence of anaemia has not decreased significantly during the past decades. This is in spite of many years of programmes. The supplementation of pre-schoolers with vitamin A has been more successful. In 1998, 35 countries were able to provide at least one high-dose vitamin A supplement to more than 80% of their children 6 to 60 months of age [3] . However, there is still a pressing need to increase vitamin A distribution coverage or make dietary approaches more successful.
Gross et al. suggest new concepts to increase the efficiency of supplementation programmes. They propose to increase target groups beyond pregnant women and to include not only infants and pre-school children whose iron deficiency has been seriously neglected, but also school-age children, adolescent girls, and women of child-bearing age before they become pregnant. Failure to correct iron deficiency in infancy can result in lasting cognitive damage. Subclinical vitamin A deficiency in toddlers increases mortality rates. Iron deficiency in schoolchildren increases morbidity from infectious disease and can affect school performance. Folate must be given before pregnancy to reduce the risk of neural tube defects, and iron supplementation in pregnancy is too late to restore normal iron status in a period of high physiological demand. There is also evidence that other B-vitamin deficiencies and low zinc intakes adversely affect some populations.
The authors propose: » the use of multi-micronutrient supplements that are only marginally more costly than iron-folate tablets alone; » a weekly rather than a daily supplementation schedule for lower cost, easier administration, and better compliance; » continuation of daily supplementation for pregnant women, at least until such time as they no longer enter pregnancy with iron deficiency. The concept of increasing the number of target
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groups by using multi-micronutrients in a life-cycle approach is based on the following facts and assumptions. The prevalence of micronutrient deficiency among infants and older pre-schoolers is high because of their rapid growth, high incidence of infectious diseases, and inadequate dietary intake. Supplementation at an early age would prevent disease and improve nutritional status and mental development. Supplementation of school-aged children and adolescents is suggested in order to prevent deficiencies at a later stage in life. The use of a multi-supplement is suggested, because many populations in developing countries suffer from multi-micronutrient deficiencies rather than vitamin A or iron deficiency only. Weekly supplementation should reduce costs, make distribution easier, and possibly improve compliance. Several comments can be made on these innovative concepts. Increasing the number of targeted subgroups of a population beyond pre-schoolers and pregnant women would no doubt improve the micronutrient status of the population as a whole. This would have many beneficial effects. However, experience with ongoing programmes has shown that distributing supplements and obtaining satisfactory compliance with their actual ingestion is not a simple task. Although a number of problems would need to be overcome, it should be feasible to do so. Children younger than two years of age, their mothers, and pregnant women are relatively easy to reach in countries with good immunization and antenatal care programmes. However, in Sub-Saharan Africa less than 50% of the children are immunized [1] , indicating the difficulty of reaching the target population through regular programmes of the health sector.
For children in school, closer cooperation with ministries of education could provide an avenue of distribution. Most difficult to reach would be nonpregnant women and adolescent girls, but communitybased approaches have proved successful in Thailand and Kazakhstan and should be feasible in many countries. There has been experience with the supplementation of female factory workers in Indonesia.
Little has been published on the use of multi-micronutrient supplements in populations from developing countries. Therefore, the suggestion [2] to use such a supplement in programmes needs to be supported by some additional research providing information on the efficacy as well as the effectiveness of the supplements in improving nutritional status and selected functional indicators such as learning capability and work productivity. The suggestion to use the multi-supplements on a weekly basis is new, and little research has been published on the efficacy of weekly multi-micronutrient supplementation. Without further information, it will be difficult to have weekly multiple supplementation accepted as a programmatic approach, although it can be assumed that even when supplements are taken weekly, micronutrient status will improve with positive consequences. Fortunately, a number of studies to test the use of multi-micronutrients are being planned.
The authors do not mention the use of a multimicronutrient supplement for pregnant women. However, information is available indicating that large numbers of pregnant women in developing countries suffer from multi-micronutrient deficiencies. Supplementation with iron-folate alone is not enough to address these deficiencies. On the basis of this knowledge, a UNICEF/WHO/UNU workshop [4] recommended that a multi-micronutrient supplement for pregnant women should be available and should be used in a number of carefully monitored pilot programmes to gain information on its effectiveness in improving maternal nutritional status and birth outcome. UNICEF is now preparing to carry out these pilot programmes in collaboration with WHO. These pilot programmes will add to the body of knowledge and can be used to formulate policy.
The important issue of cost is also addressed in the article. Some countries are considering initiating ironsupplementation programmes for young children but are daunted by the cost of supplementing every child with iron syrup for a period of many months. A calculation of the cost of a supplementation programme was made by Gross et al., but more information would be very useful. To convince governments and obtain financial support, more information is needed on benefits, such as lives saved, illnesses prevented, and improvement in school performance or work output. The interventions may actually be very cost-effective.
As the article strongly emphasizes, greater efforts and innovative approaches are needed to effectively reduce micronutrient malnutrition among large parts of the population in developing countries. The concepts presented widen the current scope of micronutrient supplementation. Experiences with multi-micronutrient supplements need to be documented and evaluated for wider policy use. There is a great need for alternative ways to distribute supplements and for increased compliance. Cooperation with other ministries in addition to the ministries of health and with private industry will be required.
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The paper by Lanerolle et al. [1] in this issue is a valuable contribution to the prevention of iron deficiency in post-menarchial schoolgirls through dietary changes induced by education, with and without supplementary iron. It has some limitations. The duration of the intervention was very short, only 10 weeks. Moreover, even though evaluations were performed at the end of the intervention and three months later in a subsample to estimate the persistence of effects, there is little information on the relative characteristics of this subsample or possible auto-selection bias. It would have been helpful to have a better idea of the distribution of the values of the iron biomarkers in addition to the mean and standard deviation and the proportions falling above or below one or two cut-off points.
Distribution analysis is something that should be used more frequently in order to facilitate the biological interpretation of risk associated with iron status and the risks and benefits of interventions. A minor limitation is that no group received iron supplementation alone, but given the emphasis on nutrition education, this limitation is understandable. Despite these limitations, this paper makes a number of important points. The selection of puberal girls as subjects is most important, not only because they are a well-defined risk group for iron deficiency due to high iron requirements secondary to puberal enhanced growth velocity and the establishment of menses, but also because in many societies teen-age pregnancies are frequent. Iron deficiency diminishes learning capacity and affects behaviour and neurophysiological parameters [2, 3] . Iron requirements significantly increase with pregnancy, and there is also growing evidence that the iron status of women entering pregnancy is the major determinant of iron status during pregnancy, complicating the reproductive process, even where iron supplementation, when pregnancy is recognized, is universal [4] [5] [6] . Thus, actions to prevent and correct iron deficiency in this vulnerable group are important both for the girls themselves and for their role as future mothers.
The knowledge, attitudes, and practices of rural girls and their living conditions seemed to predict a better response to interventions than did those of the urban girls, and this proved to be the case. Most impressive was their greater willingness to make a behavioural change: 94% in the former and 68% in the latter. This finding suggests the need for more in-depth study on what favours the willingness to change in rural environments, and what limits it in urban environments. The impact of a modest nutrition education intervention on knowledge, attitudes, and practice in both groups of girls at the end of the tenth week of study is a very significant finding, well worth pursuing. Even more important was the persistence of some favourable changes three months later, although the number of urban girls available for this follow-up was small. It appears that there may be limitations in the availability of certain foods (meat, mangoes) or other identifiable factors that limit iron intake in the rural area. Whether the presence of home gardens in the rural area helped by increasing the availability of fruits and vegetables was not investigated. Another question to pursue is whether these changes in food habits as a result of the education programmes affected other vulnerable individuals in the families.
It is disconcerting, however, that the prevalence of iron deficiency and anaemia is so high overall, in particular in the urban area, in spite of a higher intake of meat and other foods that should provide more bioavailable iron than in the rural area. Equally disconcerting is the short duration of the positive iron nutrition outcomes in the urban girls compared with the longer duration of effects in the rural girls. Important dietary changes persisted for three months after the intervention period without sustaining the gains in iron nutriture. Deworming may be involved in the more sustained improvement in iron biomarkers in the rural girls, but there is no information in this regard.
The high average compliance rates for unsupervised intake of iron or placebo tablets are encouraging, although more information on the distribution of intakes would have been useful. It appears that the
